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ABSTRACT : PURPOSE: To easily obtain a core which as large ellipticity by forming a single waveguide 
part of cores which are arranged in a clad and have a larger refracting index than the clad. 

CONSTITUTION: The single waveguide part consists of the cores 1 1 and 12 which are 
arranged in the core 13 and have the larger refractive index than the clad 13. The 
waveguide part (x) is high in refractive index on an average in (x)- polarization mode and 
low in mean refractive index in (y)-polarization mode. Consequently, the refractive indexes 
corresponding to both polarized components are different to cause double refraction. 
Namely, the (x)-directional propagation constant p x is not equal to the (y-directional 
propagation constant p y and the components in both polarization modes can not be 
coupled and are propagated without interfering with each other. Consequently, an optical 
fiber corresponding to an elliptic core type polarization maintaining fiber which has large 
ellipticity can easily be obtained. 



COPYRIGHT: (C)1990,JPO&Japio 



© a * b & n ?f ( j p) © «f st m m & §b 
&H#I*&#(a) ¥2-23306 



©Int. CI. 5 SUSSEX ITCHES*** ©£§B ¥)£2¥(1990) 1 H25B 



G 02 B 6/16 3 0 1 8806- 2H 

3 4 1 8806-2H 



S Bg63- 173042 
@iU IS 6663(1988) 7 12 B 



@2S 


03 # 


BB 4> 








@#g 


9 * 


tt n 








@% 


m % 


* s 










w m 










®tb 


n a 








©ft 


a a 


#3± ft&JII 3Sr« 


fl-3£ 





W SB $ 

1 . it m n % f* 

7 <<>< 

2 . ft ffi * <D «q EH 

7 7 4 '< \Z is l> X s 9 5 v K 4* iC K « $ tl fc ? 7 
3. HE 1! t-K02o08fti:jftSlfiB 

25 © © (a # ft it -> 7 4 >< o 
c ^ m ± © *y « # m ) 



«^S-fr/:(Hv&»ft^fe7 r /< <c m r -6 tor-* 

c & * © ) 
Jt 7 7 *f t > t ^ © j; -5 i: » 1t v r 4 '< <b 

tt»d*KihL/:IB*ftNf3fe77'f t 
5 o w © J; a <£ it y r 4 /< li . jfe 7 ? 'f tt Mr ffi 
fi<Dx#fS34>Jfl]tft##tfi<!: y £ fa JS tfr # # ft lc 

S*^aJtSi Ltli, fib iz «k * 

r * 7 r -f >< J (*-AtUWfD58¥>u:S2£ 

«fc**fllttJ»JI!£fiJfllLfc r J& A ft 5 ffi J tf> 2 $ 

a to *. n r * . 5fs 6 si u r«f pi 3 r o « 
»»filit7 7 - W** tlSBriSa-e* ») , 

9 ? v Kl«*Ai:l(IRIU« 3 7 2 i<a^ ihT 
o * „ 7 (§3 (i f JD 4 J <0 (S ifc & ft 7 r 



-47- 



BNSDOCID; <JP_402023306A_J_> 



4 /< ay _ w £ ft f ffi &i ffi El T £ 0 . M » K 1 O 

^ifeic>^PJ^^3r3A<^^*n> * <o 0? ffl i; A? 
ft 4 ft 4 s nt^5, 

f fff R ^ 7 ?g J fiaftff!#Jfe7T-f'<0«^N x 

©fttt£j®«©fts©2Ai=eH*-**<* - tog 

^ L t IS i fr (x. y^lS|©It/f*^S) <2 7\ £ 
< T * V* . * * ffiPjJ^tt© 3 7 ^sffa M 

*> , ■/ ij 7 * - A ^ » ?l * t T * 7 7 '< i: t 

*©«flE5ll:flKJ: 0 ft 3d © & SB 12 A R C £ 

37 12 AP) C£tt I' TL* 4. 

tt4*i:ffl«ffl^**o> < B ) & to E £ W *4 ?>< 

C HI ttt ffl J 

*3S*6W<©v/ K (8 tt « ft ft 7 r * /< 

1 0 1^ iSt£ rt<d©2^>©=>7 1 1 ^ 1 2 A<s ? 

7 7 K 1 3 Oif^O^^fi* ( t / 2 , t > 0 ) 

»nTIEB*nTO«« 2o©:ri K 1 2 © 

Ji3 ffi * n t li ? 7 ? K 1 3 O a Ifr * n ? «fc «D k ^ 

j (tt-»Ti'«. 3 r i i , i 2©tnf noR 

API a 7fl)ttt J: 0 b + d^ * < , 2 -o © u 
7 11, 1 2*^h^f:i(*OtSd<-iUfl5j/i$ 

- * - K*7r'f'<fl>-jiF!3TOtttCtt«JH« 
^ * C £ U £ „ 

r -f '< 1 0 I* * 2 o © =r 7 1 1 . 1 2 © * § £ <b 
HJJ|^ N ib* J: 3 7 1 1 n 1 2fl)fflHr*n l . 7 5 
-j K 1 3 © 0 Vr ^ n 2 *i a i: « ^' : i i: J; 9 » 

2 -3 © 3 T 1 1 , 1 2 & lT*fc*t>!|l- 
© m ft V& T A * © J: 9 \z «ft flg L . * — © 2 fi * 

- K (HE M * - K) ©*££»£**-*::<!: a<«J 



1§IB¥ 2-23306 (2) 

« tt fti: Jt 7 7 <f /< £ ft Jffl # © ifi ft ffl « Tfe 
7 r K )t ~< E5 flfi <t * o 

* KB W <0 » « «2 . :fl>J;7ttfl«A«:»lfltS 

: i i; * 5 o 

?t 7 r 4 /< (2 . ? 7 v K * i: IE iS * >l /: ^ 7 y K 
-HS^lBlilcLt: <h £ 45 3* <h * S fe © T- * 

h o 

C ft ffl ) 

tz £ *. 12 , fitt©3T*ffi«ffi«=J5^Tx^lS| 

i: ft ?'J t t 5 i , cn^^TlUotiB^ 

* n 5 * « tt . x«tt*-K-fftt¥*3fl=lK«« 

$ K < . y iHifit - KTIi^QM^lUr^^fi 

< tt -s o * e * x ffiiiftaacttici-r&Hifr* 

lcfiAd<*t:tfiJBIVr* f lfe^"*-5o r <£ *5 t» s XT? 
ft © £ >£ /3 x ^yTifSlOfeWS^^y i^" 



fig t * o 

ST 2 B (2 , *^teM<o®«ffra£7T-f/<l 0 

© ffi BTr So El T * «3 s (51123 (A) lc <2 {3 & & ft ft y 
r 4 >< \ 0 K it *> & & * - Kax£ftl^%^£ 

8 o <a m * - k h e { { x & 9k sir- J* * n r *> o „ 

(SI 0 ( B ) i:tt2Et-KOyJflc*»*fto 
(Q «t - K H E u y i^EpTT^ntUJ. ^ 
Wicf6»^ffi»»*^*fiB«(*9tt«I) 1 4 f2 , 
2 o © 3 7 l 1 . \2*mtiit1r&HjP\ftVi*1& 

^ W ic ® ft m /)< M < . yl»*-KT(4?^«i: 

jffl w * tt . * o » * > ^{a&i&^ivttfc'f* 
fflw*«ca»*<5=u»ifflirr^3ift^-rs, 

C © «k 7 <3 , x . y m m tw 5:4 IC * $ IS 0r ^ fi< ^ 

iz V) , a 0 - £ y - 0 x (2 ^ $ < tt 5 o * © 
^ . 3fe77^<o*tti:!S6?^Stt*<ff4Lr 
(» ffl ■* * - KJ2G«Stt©^-Sk©/S*!>i;tS^ 
tKH't-Jf , ID 5 I: f ^ L ^ 9 : i ^ < S 



-48- 



BNSDOCID: <JP_402023306A_I_> 



K at £ ft a< "j fig i « 








C C T , j« * O «f 


R ^ 


r m ft y t -f 


"= £ <D MfiR 


£ % S /: to K « * 




'< i:fi3f 








, y 2> fSj *\ 






- ^ > h 




< '« i L T £ & * * 






* 2 a eq< b Jilt O A 


£ 2 






d 

i - ( ) 14 [1+4 


(1 + 


( — ) ) 2 3 3 

H 


, L/S 



eq ^ 
z 




I 

1+4 [1 + 


t 


)] 2 




i U • 


L 


tzt>< ■> r , 




* li 


. * ^? as n co (g ^ 


ffi ft ft 7 


7 


* /< d - 


t T 




itU, C CO {g 


tt 0 ft * 


y 


7 >< li , 


( b 




a eq ) - 0 . 2 4 


<0 ttf R a 


7 


32 is « & ft 


ft 7 






x a „ 2 




4> a r n m 


* 33 


s -r 


4 : t i: J: 0 fill * 




CO 


n 


3 7 




i!!(«f?it7 r ^ '< 


«J 3 « * 




T -f >< £ $& 


S w 


t # 




o *" |C 




3H 0 i: * 






W«fittffft*7 


T "f 1 


0 


a rP L * 


43 tt 


St ^ 






e 


ic j; 5 Sfc St 


CO gt$ 


9 £ 


ft V U l> C i s 


*< £ 


n 


S . * /: > 


x . 


y f^i 


ffl tt .co £ « it m ia 


W * t L 


T 


12 2, 6 x 


1 0 


- 4 *< 


» ^ n , + # ^ a 


tt ft ft ft 




a< k * n 








tt *J s 




ft 91 0 fl tt 


ft ft 


^ y 


t -f >< (4 , ± & 


tis n o in 


ft 


lw IS S $ ft 




CO T 


li <£ o ft m a. a . 


WS !9r OEfl ir 


*> 


l* 4 3 7 J15 


li 


£. r 


L *>&RJ£T££ 


& % li tt 


< 


. 2ft 3 EI <0 


ffi flfr 




1= w 1" <fc o \z . fff 


n b « o 


3 


7 2 1.2 


2 * 




r fcfio, t * . 


2 O <0 3 


7 


CO * $ * ?&< 


fS] - 




S 3§ li tt < . m 


4 El CO «5 




ffi 0 ^ f 


ct 6 




^372 3 /)<ffe^ 


£0372 


4 






CO T 








* 3 Jk M *> 


3 7 


1 1 


. 1 2 ft co JS tff * 


5> fli li x 


7" 


■y r 32 T * 


i f>< 






* A: * 




IS J& ft T li 


3 7 


CO 


£ 2 flB <!: 1 tz , 


3 ® U ± 


CO 


3 7 £ cn m 


L T 


X . 


y^fSlco^H^^ 


» * tt * 


jfe 


£ <* t t> 




0 




* £ <= 




x . y # A 


<o ffi 


n w 


<» & -H £ *» * * 


^ tz to 


IC 


, ^ 5 EI II 


^ -f 




k , ic v) w -*> as 



1SM¥2-2330G (3) 

d-2. lym 
t-2. 2ym 

6% (37^7? KOJt®W*2) 

tt S j|-400)um (')l/;>-7^;u-hW 

tt ±i > 3 7 K ti y ^ -7 ~ V A ( G e ) £ h& ttl L 
5 £ * . S tz x ^ 5 y K i: li » * Jn o 5 S t t 
ft ft W 14 t L T ffl l> T O S . 

cottff*7r-f^*tt-«tfctt*, earn* 

fi tt 5 1 . 3 /i m i tt fi 1 . 5 5 m m C ft i: Jt t 
Tx -rft^ftO. 3 9dB/ka, 0. 2 0 riB/mit- 

* o /r 0 : co i 9 i: , *ttfl?*7 7-f'<tt* fflc 

5^ . Qi \z tt & 1 . 5 5 * m co % *c W L T ^ ^ T 

* 5:ii5<8l2$n/: 9 : O J: o I: £ «S ffl 5t 
I'CtOHftiLTtt, 0>JC*ff^ffl«tt«ftft 
■7 t /< to <fc ^ttJE^jW%IS5*^< ffi ffl L T tt 
Owi. © fc i Cf . *8#<0igb&4'ir*ft'7T4 
/< * ^ G e S IB * n T l»<t H ; 5 n K T 4 5 C 



2 


5.26 






to L 


TU 




o 




CO 


15 £ © JC 


;i w 




S!25, 


2 


6 


t L 


T li . 


lit * 






© £ # ft 


^ m 


t£ 


tt 1% ft ft 




T 


^ /< 


T $> < 




m 




ft 


T l> 5 B 






35 A Q 






C 5t 


^ ffl ^ 








^< 


T'M, 




( 


& V\ (0 ® 


m 


) 
























fz 


<t ^ 


i: , * 




m 


CO 


(S 


tt ft ft ft 


y 7 




'< ic «t n 


ii 






CO 3 7 




m 




tt 


w n » l 


T £ 


ac 


* fc- it 






■5 a 


to r fai 


Hi 


tt 


41 


;s 


X . 5? tt 


IJ5 ia 


CO 






yj 


tt iz 


^ ^ m 


IS 


w 




% 


ift L % (fi 


tt ft 




ft m z & 




L 


x u 










T 


. 3 7 nn 


m tt 


i* 






tz 


It T 




3 


7 


3? 


ft 


^ 7 /< 




It 


■S 3 7 CO 




R 


« II 




^5 


/< 






- 9 * IE 


is i= 




-5 S Bi iz 




S 


IT 5 










* 


Z a ft lz 






tt * co 52/ 




/>< 


EB M 


X- h -> 




7v 




tt 


M R flt co 


fff R 


3 


7 S ft 7 


7 


-f 


'< IC 


m a r 


6 




tt 


ft 


ft ft 7 7 


•f /< 




£ £ l= ^ 


m 




^ s 


















* h \z , 


nt 






^ ^ ^ 


A. 




£ 


& 


1) i ♦ A 


^ CO 




^ f * ft 


y 


7 




^ ^ * 


9 






K 




5 C 


£. 


?> < "I ft& T 


*> 








tt 


m 


m 


t 




- 




^ 7 y K 


\z 


li 


3 7 


i W tt 


0 


G 


e 


tt 


ir © a a. 





-49- 



BNSDOCID: <JP_402023306A_I_> 



L * b , & # # ft 4 ^ ^ & # ft # ? r 

t j?i i > & n r i * & «t -? a s ffi ^ B^;n53S<o£;fr 

ft 4 SiJ * £ S <h L U V <0 T x £ffil-ft&!"f'5C<t 
=F tt t S . 

4 . a ifn © iw m « & »j] 

1 0 - 13 tt fS ^fe ? 7 < /< , lis 12, 21 
- 2 2 a T „ 1 3 H v K » 1 4 . 




ft BlJf 2-23306 (4) 




% m m 
as i ® 



\c to 




(A) 

35 2 B 



13 13 




IR 5 H 



-50- 

BNSDOCID: <JP_402023306A_J_> 



